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$\mathrm{R}^{3}$ $(q_{1}, q_{2}, q_{3})$ , $\mathrm{R}^{6}$ $(q_{1},$ $q_{2},$ $q_{3},p_{1,p2,P)}3$
( $\mathrm{R}^{3}$ $T^{*}(\mathrm{R}^{3})$ $p_{1}dq_{1}+p_{2}dq_{2}+p3dq3$ $(q_{1}, q_{2}, q_{l},p1,P2,p_{3})$
) .
$q_{1},$ $q_{2},$ $q_{3},p_{1},P2,P3$ (
) $\mathrm{Q}_{1},$ $\mathrm{Q}_{2},$ $\mathrm{Q}_{s^{\mathrm{P}}1},$ , P2, P3 ,
$[\mathrm{Q}_{i}, \mathrm{Q}_{j}]=0$, $[\mathrm{P}_{i}, \mathrm{P}_{j}]=0$, $[\mathrm{Q}_{i}, \mathrm{P}_{j}]=\sqrt{-1}\hslash\delta_{ij}\mathrm{I}$
( , $2\pi$ )
, .
- , $\backslash /\mathrm{n}\vee\backslash$ ( $L^{2}(\mathrm{R}^{3})$ )







$G=).a_{1},$ $\cdots,$ $a_{n},$ $b_{1},$ $\cdots,$ $b_{n},c\in \mathrm{R}\}$
1156 2000 1-10 1
,$\mathfrak{g}=|a_{1,}\ldots,$ a $b,$ $\cdots,b_{n},c\in \mathrm{R}\}$
.
, [X, $\mathrm{Y}$] $=x\mathrm{Y}-\mathrm{Y}x$ .




$\mathrm{Y}_{2}=X_{2(\begin{array}{lllll}0 0 1 0 00 0 0 0 00 0 0 0 00 0 0 0 00 0 0 0 0\end{array})\backslash }=.,’ \mathrm{Y}_{s=}X_{l}=,$
’
$Z=$
$[x_{i}, x_{j}]=0$ , $[\mathrm{Y}_{i}, \mathrm{Y}_{j}]=0$ , $[X_{i}, \mathrm{Y}_{j}]=\delta_{ij}Z$
,













$\text{ ^{ }}$ .
$G$ , $\sigma$ – .
$g=\exp\in G$ ,
$a=(a_{1}, a_{2}, a_{3})$ , $b=(b_{1}, b_{2}, b_{3})$
$(U \sigma(g)F)(q)=e-\sqrt{-1}\sigma((a,q)-\frac{(a,b)}{2}+C)F(q-b)$ $(F\in L^{2}(\mathrm{R}3))$
, $U_{\sigma}$ $G$ $L^{2}(\mathrm{R}^{3})$ .
$\sigma$ ,
, $q_{i}\vdash\Rightarrow \mathrm{Q}_{i}$ ( $q_{i}$ ) , pi\leftrightarrow Pi=- $\sqrt$-l\hslash ,
$\mathrm{e}_{1}=(1,0,0)$ , $\mathrm{e}_{2}=(0,1,0)$ , $\mathrm{e}_{2}=(0,0,1)$
$e^{-\sqrt{-1}t\mathrm{Q}./}.\hslash\psi(q)$ $=$ $e^{-\sqrt{-1}tq_{*}/\hslash}.\psi(q)$ ,
$e^{-\sqrt{-1}t\mathrm{P}_{i/}}\hslash\psi(q)$ $=$ $\psi(q-t\mathrm{e}_{i})$
.
, $e^{-\sqrt{-1}i(}a_{1}\mathrm{Q}_{1}+a_{2}\mathrm{Q}_{2}+a_{3}\mathrm{Q}3+b1\mathrm{p}1+b_{2}\mathrm{P}_{2}+b_{3}\mathrm{P}_{3}+c\mathrm{I}$ ) $/\hslash$ $\mathrm{Q}_{i}$ $\mathrm{P}_{i}$
, .
$\sigma=\frac{1}{\hslash}$ , $X=$









$U_{\sigma}(\exp((t_{1}+t_{2})X))=U_{\sigma}(\exp t1X\exp t_{2}x)=U_{\sigma}(\exp t1X)U\sigma(\exp t_{2}x)$
.










, Ad $G$ $\mathfrak{g}$ .
$\mathfrak{g}$
$\mathfrak{g}^{*}$ , $g\in G$
$(\mathrm{A}\mathrm{d}^{*}(g)\lambda)(X)=\lambda(\mathrm{A}\mathrm{d}(g^{-1})x)$ $(\lambda\in \mathrm{g}^{*},X\in \mathrm{g})$
4
, $\mathrm{A}\mathrm{d}^{*}$ $G$ $\mathfrak{g}^{*}$ . .
$\sigma$ $-$
$\lambda_{\sigma}:\mathfrak{g}\ni\mapsto\sigma c\in \mathrm{R}$
9* $\lambda_{\sigma}$ , $0$
$0$ $\sigma$ , $\lambda_{\sigma}$ $G$ . , $\lambda_{\sigma}$
$G_{\lambda_{\sigma}}=\{$ ; $r\in \mathrm{R}\}$
,
$\mathrm{g}_{\lambda_{\sigma}}=\{$ ; $c\in \mathrm{R}\}$
. , $\lambda_{\sigma}$ $G$ $G/G_{\lambda_{\sigma}}$ $-$
$G/G_{\lambda_{\sigma}}\ni G_{\lambda_{\sigma}}rightarrow(q,p)\in \mathrm{R}^{2}$
, $G/G_{\lambda_{\sigma}}$ $-$ .
$G$ $(q,p, r)$
$G\nirightarrow(q,p, r)\in \mathrm{R}^{3}$







$\mathfrak{p}=\{$ ; $a,$ $c\in \mathrm{R}\}$
( $\mathfrak{p}$ ), $\mathfrak{p}$
$P=\{$ ; $p,$ $r\in \mathrm{R}\}$
$G/P\ni P\mapsto q\in \mathrm{R}$
, $G/P$ $\mathrm{R}$ $-$ .
$\mathfrak{p}\ni\mapsto-\sqrt{-1}\sigma c\in\sqrt{-1}\mathrm{R}$
$P$ $\xi_{\lambda_{\sigma}}$ :
$P\nirightarrow e^{-\sqrt{-1}\sigma r}\in U(1)$
.






$\mathcal{H}_{\lambda_{\sigma}}^{\mathfrak{p}}\ni frightarrow F\in L^{2}(\mathrm{R})$
.
$\alpha=-\sigma pdq$ , $\alpha$ $\lambda_{\sigma}$ . .
, $\alpha$ . $(q,p)$ G/G
. $(q,p)$ 1 $\alpha=f(q,p)dq+g(q,p)dp$
. $q$ $G/P$ p/ \mbox{\boldmath $\sigma$}




. , $\alpha$ $\mathrm{r}\mathrm{c}_{\mathrm{a}\mathrm{n}\circ \mathrm{n}}\mathrm{i}\mathrm{c}\mathrm{a}1\xi_{\circ \mathrm{r}\mathrm{m}}$ , $H$











$\langle\langle$ 1 $\rangle\rangle$ , $\langle\langle$ 2 $\rangle\rangle$ ,
$\alpha=-\sigma pdq$ , $\frac{\omega_{\lambda_{\sigma}}}{2\pi}=\frac{d\alpha}{2\pi}=\frac{\sigma dq\wedge dp}{2\pi}$
7
., $\text{ }3\text{ }$ , .






$G/G_{\lambda_{\sigma}}$ $\emptyset(t)$ $(t\in[0, T])$
$\int_{0}^{T}(\emptyset^{*}\alpha-\emptyset^{*}H_{\mathrm{x}^{d}}t)=\int_{0}^{T}\{-\sigma p(t)\dot{q}(t)-\sigma(aq(t)-b_{\mathrm{P}}(t)+c)\}dt$
.





$[ \frac{k-1}{N}T, \frac{k}{N}T]$ , $G/G_{\lambda_{\sigma}}$
$q(t)$ $=$ $q_{k-1}+(t- \frac{k-1}{N}T)\frac{q_{k}-q_{k-1}}{T/N}$ ,
$p(t)$ $=p_{k-1}$ ,
$q(\mathrm{O})$ $=q$ and $q(T)=q’$ .
8
.$\int_{0}^{T}(\emptyset^{*}\alpha-\phi^{*}H\mathrm{x}dt)$ $=$ $\int_{0}^{T}\{-\sigma p(t)\dot{q}(t)-\sigma(aq(t)-bp(i)+c)\}dt$
$= \sum_{k=1}^{N}\{-\sigma pk-1(q_{k}-qk-1)-\sigma(a\frac{q_{k}+q_{k-1}}{2}-bpk-1+C)\frac{T}{N}\}$
.
$p_{0},$ $\cdots$ , $p_{N-1},$ $q_{1,\cdots,q1}N-$ , $Nrightarrow 0$
$G/G_{\lambda_{\sigma}}$ $\Phi$ .
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